Agricultural production is predicted to double during the next century. To ensure food security in response to global population growth is a challenge and will require strategies that mitigate associated environmental damage in ways consistent with United Nation's Sustainable Development Goals. One possible approach is to utilize organic fertilizers from marine sources to improve soil structure by enhancing activities of soil organisms and restoring essential plant nutrients to the soil. Here we identify opportunities to develop organic fertilizers from two types of materials of marine origin: seagrass wrack and jellyfish biomass. Seagrass wrack often occurs as undesirable waste material on beaches. In many coastal areas around the world jellyfish bloom presents a nuisance because of negative impacts on marine ecosystem productivity. Several investigations have reported that organic fertilizers produced from seagrass and jellyfish could enhance coastal ecosystem services by reducing pollution, and by improving soil health and quality. Recent research indicates that seagrass litter improves soil water holding capacity and the nutritional value of crops; moreover, it can be used as multi-functional fertilizer, due to its content of valuable macro-and microelements. The application of jellyfish fertilizer increases soil contents of organic matter, nitrogen, phosphorus and potassium and enhances the growth and survival of seedlings significantly. In this overview we describe novel approaches regarding the utilization of seagrass and jellyfish as sources of fertilizer, and experimental studies on the influences of marine organic fertilizers on soil restoration, and implications for coastal management.
Introduction
The world's population is projected to reach around 9.5 billion by 2050 and it is predicted that agricultural production will need to be nearly doubled to ensure global food security (Lal 2006; FAO 2009; Pradhan et al. 2015; Prosekov and Ivanova 2018) . Soil is a fundamental resource for agricultural development and it has direct and indirect effects on almost all aspects of human life. The overuse of soil as a consequence of inappropriate management to meet increasing food demand, including intensive use of fertilizers and pesticides and monoculture cropping, has had direct and adverse effects on soil ecosystem functions and services. Therefore, population growth and soil degradation are often closely linked (Emadodin and Bork 2012; Emadodin et al. 2019) . Moreover, the conversion of woodland and rangeland into agricultural land for crop and biofuel production has accelerated and triggered additional environmental loads (Millennium Ecosystem Assessment 2005; Emadodin et al. 2009; Lobell et al. 2011; Bedunah and Angerer 2012; Taube et al. 2014; Lal 2015; Vimal et al. 2017) . Despite soil degradation, however, crop production has increased in many regions (Hatfield 2012; Thierfelder et al. 2015) through the use of improved genetics, more effective pest control and better management practices (Badgley et al. 2007; Adolwa et al. 2017 ).
Based on current management practices and levels of production intensity, the world demand for the main fertilizer nutrients (nitrogen [N] , phosphorus [P] and potassium [K] ) is predicted to rise by 2% annually (FAO 2017) . In 2015 the total annual fertilizer (nutrient) demand was estimated at around 184 million tonnes and was projected to reach 202 million tonnes by the end of 2020 (Fig. 1) . However, when the fertilizer value of organic manures from animal husbandry are included with that from mineral fertilizer applications, situations may arise, especially in intensive agricultural production systems, where there are positive nutrient surpluses, resulting in reduced soil and water quality, and associated toxicity problems for humans and plants (Guo et al. 2010) . Moreover, there is a high energy-cost associated with production and application of mineral fertilizers, and an associated environmental impact in terms of greenhouse gas (GHG) emissions (Christiansen et al. 2012 ). The overuse of N-fertilizers has been a widespread problem in many countries, and it remains an ongoing problem in developing countries particularly where there are expanding urban areas and high rates of population growth (Mikkelsen and Bruulsema 2005; Miao et al. 2011; Arora et al. 2018) . As an example, Zhang et al. (2007) reported that in China in the years 2000 and 2002 the average N application rates were 215, 187 and 209 kg ha −1 for rice, wheat and maize, respectively, with continuously increasing rates in many regions during the recent years leading to positive N balances of 93-120 kg N ha −1 year −1 (He et al. 2018) . Surplus N balances increase the potential for high GHG-emissions, particularly as N 2 O released from fertilized soils (Dobbie et al. 1999; Reinsch et al. 2018) ; as well as contributing to groundwater pollution by nitrate (Rahmati et al. 2015) . Hence, there is a need for locally adapted sustainable agricultural practices and investments in different agricultural sectors to enable development of strategies for 'environmentally smart' agricultural practices (Rashid et al. 2016; Vimal et al. 2017 ) and thereby help ensure future food production and agricultural sustainability.
One of the key elements in agriculture is to close nutrient cycles as far as possible. The main components of many agricultural systems are organic fertilizers. These contribute to soil fertility by improving microbial activities, as well as by mobilizing fixed macro-and micro-nutrients or by converting insoluble P in the soil to plant-available forms (Mishra et al. 2013) . In this context, animal manures are often used, as they provide a readily available by-product from the animal production chain. However, despite their ability to convert cellulose-rich plant material into valuable meat and dairy food products, ruminant production systems in particular are often linked to other environmental tradeoffs. These include emissions of the GHGs such as methane and nitrous oxide. Therefore, an important research challenge is to identify and bring to market alternative and new organic fertilizers that combine the nutrient-use efficiency of inorganic fertilizers with the beneficial effects of common organic manures, including enhanced soil carbon storage , microbial activity (Murugan et al. 2013) , and water holding capacity, particularly important for improving the productivity of extensive or strongly degraded soils.
The use of green manures, whereby green standing biomass is incorporated into the soil, is a technique that has potential for improvement of fertility especially of soils that have low organic matter. Forage legumes, such as white clover and red clover (Trifolium repens L.; Trifolium pratense L.) are often used for this purpose because of their high productivity, associated with N-fixation, and high efficiency of nutrient cycling (Schmeer et al. 2014 ) within a crop rotation Brankatschk and Finkbeiner 2017) . In ruminant livestock farming systems, forage legumes are widely used to provide both grazed and conserved feed of Fig. 1 Global mineral fertilizer consumption (solid line) and prediction (dash line). The prediction was made by FAO in 2017 using actual data until 2015 but the data obtained from 2016 and 2017 show consumption of fertilizer more than the prediction for P 2 O 5 and K 2 O. Source: FAO (2017 FAO ( , 2019 high nutritive value, at relatively low cost, and they are effective in utilizing soil nutrients including those derived from animal excreta. However, the global use of forage legume crops is limited because of difficulties, compared with grass crops, in maintaining their persistence under grazing as well as difficulties associated with conservation for silage or hay (Phelan et al. 2015) . In addition, the global increase in livestock numbers, often at increased stocking densities, has contributed to many of the environmental burdens associated with land-based food production (Steinfeld et al. 2006) .
The world's oceans, on the other hand, which cover more than two-thirds of the earth's surface, have potential to supply many resources, largely unexplored at present. Furthermore, in coastal areas, the sea has long been a source of organic fertilizers. For instance, seaweed or benthic marine algae have largely been used for their fertilizer value and a source of many essential nutrients, which have a role in promoting seed germination and enhancing yield and crop health (Sathya et al. 2010) . Moreover, seagrasses and jellyfish (Medusozoa) are also two additional sources of marine organisms that have potential for use as organic fertilizers, and the possibilities for their use will be considered in this overview.
Therefore, the aims of the current review article are to investigate the possible use of seagrasses and jellyfish as alternative sources of organic fertilizers, and provide suggestions for future investigations in this field.
The roles of seagrass and jellyfish in the context of ecosystem services

Seagrass
Seagrasses are considered to be an ecologically important mixed group of marine plants, which grow in shallow marine coastal waters worldwide and are considered as indicators of healthy marine and coastal ecosystems (Short 1987; Kenworthy and Fonseca 1992) . They provide shelter, food, and essential nursery areas for diverse invertebrates and fish communities (Hemminga and Duarte 2000; Boström et al. 2004; Spalding et al. 2003) . In terms of taxonomy they are marine angiosperms and comprise of two families, twelve genera and around seventy two species (Short et al. 2007) , with the richest species diversity in the Indo-Pacific area and the Red Sea, while only four native seagrass species are found in European coastal zones (Borum and Greve 2004; Boström et al., 2014; Wahab et al. 2017 ). According to a review by Milchakova et al. (2014) , there are large meadows of seagrass in every continent except Antarctica, and the tropical zone has the greatest distribution and diversity of marine angiosperms. Among them, the Little Neptune grass (C. nodosa) is the most common species in shallow sheltered to semi-exposed sites in the Mediterranean basin (Den Hartog 1970) , where also the non-indigenous and invasive Halophila stipulacea (Forsskål) Ascherson, is present in warmer waters (Verlaque et al. 2015) . The Common eelgrass (Zostera marina L.) is the dominant seagrass species in the northern temperate zone and it has a wide clonal growth in the non-tidal Baltic Sea (Worm and Reusch 2000; Hämmerli 2002) .
Seagrasses provide many important ecosystem services, food webs dynamics and ecological resilience, and therefore any intensive utilization of these plants could cause significant impacts on coastal ecosystems and their services (Hubbard and Dugan 2003 ; De la Torre-Castro and Rönnbäck 2004; Davenport and Davenport 2006; Mossbauer et al. 2012 ). In addition, seagrass beds are known to trap fine sediments and other particles suspended in the water column; this increases water transparency and provides protection against coastal erosion (Terrados and Borum 2004) . These marine plants are also able to extract macronutrients from water and sediments, and they also show high tolerance to pollution and high capacity for accumulation of trace elements (Bonanno and Orlando-Bonaca 2017) . Because of their key ecosystem services, seagrass beds rank among the most valuable ecosystems in the biosphere (Costanza et al. 1997) and are recognized as one of the priority habitats in the EU Habitat Directive (HD, 92/43/EEC). Eventually, a correct assessment of the status of seagrass meadows is crucial for the implementation of the EU Water Framework Directive (WFD), and the Marine Strategy Framework Directive (MSFD) (Orlando-Bonaca et al. 2015) .
Although there has been only limited direct use of seagrass as a green mass, there is evidence of its long-term use as dead material by humans (Hämmerli 2002; Spalding et al. 2003) . According to Milchakova (2008) , dry leaves of Z. marina were found in the Egyptian pyramids, as well as in many burial mounds of the Bosporus Kingdom in the 6th century BC and in the Middle East around two thousand years ago (Lipkin et al. 2003) . Since ancient times, European coastal people have used seagrass dead material as soil organic amendments, fodder (in the North West European countries), and for mattress filling, mulch, fuel, insulation, roofing materials and underlay for livestock (Heywood 1996) . According to Hemminga and Duarte (2000) the seeds of marine eelgrass were a food resource of the Seri Indians living along the Gulf of California and the seeds of Enhalus acoroides (L. f.) Royle are still used as a food in coastal area of South-East Asia. Powder, obtained from the seeds, was also used to make dishes (Hemminga and Duarte 2000) . The high silica content and the air pockets formed in dead seagrass make it an ideal insulation material (Wyllie-Echeverria and Cox 1999; Harrison 1989) . The dead material (litter) has also been used historically for the formation of dykes to help prevent beach erosion (Wyllie-Echeverria and Cox 1 3 1999). These activities are somewhat localized to specific regions since some of the historical benefits of seagrass are now satisfied with more practical, efficient and cheaper alternatives. Furthermore, seagrass litter has also been used as traditional medicine and fertilizers (de la Torre-Castro and Rönnbäck 2004). Different species of seagrasses have different applications. As an example, buoyant species can float over long distances and may be washed up on beaches in large amounts. In these situations, the dead material could have a number of applications including erosion prevention, and mulch for gardening. Moreover, some companies have used seagrass material to produce specific nutrient mix for horticultural use, but there have been only a few such cases reported in the literature (El Din and El-Sherif 2013; Grassi et al. 2015) .
Moreover, the results of the P.R.I.M.E. project (Posidonia, Residues Integrated Management for Eco-sustainability) showed that the reuse of residues of Neptune grass (Posidonia oceanica) as a compost for local agricultural purposes, leads to a 65% decrease in the costs of disposal of beached biomass (P.R.I.M.E. 2014).
Current conservation policies in most parts of the world prevent harvesting of live and fresh seagrass material (Filipkowska et al. 2009 ). This prohibition may cause indirect economic damage in some coastal areas, and therefore, harvesting methods based on sustainable utilization should be developed. For example, during the summer season, accumulation of seagrass in the Polish and German coastal areas creates some problems for tourism in terms of visual appearance of beaches and coastal waters (Filipkowska et al. 2009; Mossbauer et al. 2012; ) . The accumulation of seagrass litter (about 2 m thick) on sandy Australian beaches was reported by Short (1987) . Mossbauer et al. (2012) recorded the accumulation of around 4900 tonnes of eelgrass (Z. marina) litter on the German Baltic coast, between May and October 2010. In order to improve the socio-economic benefit of the coastal area, five pilot research projects, with a socioeconomic perspective and approach, were carried out along the German Baltic coastline between 2001 and 2007. Their aim was to achieve a scientific and technological basis for the reorganization of beach wrack management to create new jobs, to improve benefits to the local economy, to bring down the costs of beach cleaning, and to enhance the capacity utilization rate of recycled beach wrack (Mossbauer et al. 2012) . As an example, one of the targets of these pilot projects was to use marine eelgrass for a progressive coast wrack management by producing insulation mats, regenerative energy, animal litter and cosmetics (Mossbauer et al. 2012 ). The authors emphasized that a new strategic management has to concentrate on cost depletion and conservation of beach ecosystems in the future. Furthermore, direct or indirect socioeconomic impacts of seagrass litter accumulation on coastal attractiveness and local income have not been analysed in detail and more investigations are needed. Therefore, from our point of view, the sustainable utilization of seagrass dead organic matter as an organic fertilizer may play an important role in agroecosystems in coastal areas in the near future.
Jellyfish
Global warming has caused serious impacts on marine and terrestrial biomes, for example by increasing both the frequency and magnitude of jellyfish blooms especially in some temperate regions (Eriksen et al. 2012; Gibbons and Richardson 2013; Lucas et al. 2014) . In many coastal areas around the world, jellyfish bloom is considered a nuisance. This arises because of their negative impacts on ecosystem productivity through decreasing harvested valuable fish stocks (Pauly et al. 2009; Graham et al. 2014) , limiting carbon and energy flow to higher trophic levels (Condon et al. 2011) , clogging cooling water systems of power plants (Fukushi et al. 2003) and by causing negative economic influences on coastal infrastructure, aquaculture and tourism (Purcell 2005; Purcell et al. 2007 ). In addition, they can present a considerable hazard to public health by producing harmful toxins (De Donno et al. 2014) . However, jellyfish can be harvested and converted to new materials and this would help to reduce their numbers in the sea. Hence, some efforts have been made to use jellyfish as an alternative resource. In East Asia jellyfish are traditionally valued, as a seafood, often served as a cold dish or in salad. Moreover, ancient and modern Chinese medical books indicate their use in traditional Chinese medicine (Omori and Nakano 2001; You et al. 2007 ). Therefore, due to the special nutritional and medicinal values attributed to jellyfish, some related businesses such as gastronomy and fishery contribute millions of dollars each year to Asian economies (You et al. 2007 ). Some species of jellyfish are rich in collagenous protein and therefore, have recently been considered as an important collagen resource for use in the cosmetic industry (Zhuang et al. 2009; Boero 2013) . They also have potential insecticidal properties: Yu et al. (2005) determined the insecticidal activity of proteinous venom from tentacles of Rhopilema esculentum against different plant pest species, and Yu et al. (2014) showed positive effects of Stomolophus meleagris against the cotton bollworm (Helicoverpa armigera).
The importance of using marine organic fertilizers
The impacts of marine organic fertilizer on the environment A schematic representation of the environmental impacts of chemical fertilizers versus organic fertilizers (obtained from jellyfish and seagrass), is shown in Fig. 2 . Strong collaboration between research centres and industry partners 1 3 is needed to improve the quality of marine fertilizers. A sustainable production and utilization of marine products could also contribute to the blue growth or blue economy in marine sectors, as published by the European Commission in 2012 (EC 2012; Lillebø et al. 2017) . Additionally, the monitoring of each step of the fertilizer production and environmental assessments are recommended. Finally, it is hypothesised that in the future, organic fertilizers of marine origin could partly substitute for other organic and mineral fertilizers in order to reduce environmental pollution and to close nutrient deficits in coastal regions. Moreover, positive feedbacks on soils might improve the hydrological cycle by increasing water holding capacity and nutrient-use efficiency. Therefore, the input of harmful elements into soil and ground water would be reduced. The actions proposed in Fig. 2 follow the UN Sustainable Development Goals (SDGs) "a call for action by all countries to promote prosperity while protecting the planet", adopted in 2015 by the 
Soil quality improvement
According to Lal (2015) , an important strategy for soil quality restoration is improving the availability of suitable micro-and macro-nutrients. In many of the world's leastdeveloped countries there is still a large yield gap in their agriculture, defined as the ratio between current yield and potential yield. The main problems that need to be addressed to close this gap are the lack of knowledge, technologies and, in many cases, limited access to plant nutrients such as N and P (Pradhan et al. 2015) . Mineral fertilizers are used to a lesser extent than in developed economies because of their price. There is also a global decline in the availability of P fertilizers and this has led to high prices for phosphate rock, and it is predicted that global reserves may be depleted in 50-100 years (Cordell et al. 2009 ). Hence, the scarcity of these main nutrients may lead to severe losses in crop yields.
Moreover, large amounts of soil nutrients (both natural origin and those added by chemical fertilizers) are not taken up by the vegetation, and therefore not incorporated into human food or animal feed. The nutrient uptake efficiencies of plants are limited and therefore, some nutrients remain in the soil; accordingly, significant amounts of excess nutrients enter water-courses and eventually the sea, causing water pollution and contamination (Løes 2017) . The utilization of marine organic fertilizers would allow the transfer of nutrients from the sea to the soil and could be used in areas that have poor levels of available nutrient resources. Thus, the need for additional mineral fertilizer inputs could be avoided. Therefore, it is assumed that marine organic fertilizers could reduce water pollution by balancing the amount of nutrients between terrestrial and marine ecosystems. Hence, it is presumed that marine organic fertilizers may provide locally valuable resources as an additional and/or alternative organic nutrients for soil restoration by enhancing ecosystem goods and services in coastal areas.
Seagrass and jellyfish as sources of organic fertilizers
One of the first studies that reviewed the chemical composition of seagrass species was by Duarte (1990) who collected available published data on nutrient contents in the leaves of 27 marine vascular plants from different seagrass communities at 30 locations worldwide. This study indicated that the average concentrations of C, N and P in different angiosperm species (in leaf dry matter, as percent dry weight) were around 33, 1.9 and 0.2, respectively. Milchakova et al. (2014) also reported values for some macro-and microelement compounds in Zostera marina L. from the Black Sea (Table 1) . El Din and El-Sherif (2013) studied the nutritional value of two seagrass species, Cymodocea nodosa (Ucria) Ascherson and P. oceanica (L.) Delile, and their potential for use as fertilizers in the Mediterranean coast of Egypt. In both species the authors found that the concentrations of trace elements were much lower than the EU-permitted limits for composts. However, the concentrations of some major elements in P. oceanica were higher than permitted limits (El Din and El-Sherif 2013), especially sodium levels, which are toxic to root systems at levels higher than 1% saturation in media (Compost Management Program, 2012) . Accordingly, they recommended use of C. nodosa only as supplementary powdered organic fertilizer in that area (El Din and El-Sherif 2013) .
The application of seagrass-based compost as an organic fertilizer (made from leaves of P. oceanica collected in the Adriatic and Ionian Seas) was also investigated in tomato (Lycopersicum esculentum L.) and lettuce (Lactuca sativa L.) Grassi et al. (2015) . In the preparation process, the seagrass residues were washed four times with low conductivity water in order to prevent negative effects of sodium chloride; therefore the electrical conductivity (EC) was reduced to 1.20 dS m −1 with low concentrations of Na + and Cl − of around 108 and 163 mg L −1 (Grassi et al. 2015) . According to Parente et al. (2013) , temporary storage and exposure of the seagrass residues to rain could also be used to reduce the salt content and accelerate the composting process. The results of Grassi et al. (2015) indicated that such organic compost had positive effects on soil chemical properties, with increasing K and P contents in soil. Moreover, they found a positive effect of seagrass residues on tomato production, probably due to enhancing the soil water holding capacity. They also recorded increased concentrations of α-tocopherol in tomato fruits, thereby improving the nutritional value of the fruit. Grassi et al. (2015) also concluded that the use of P. oceanica residues confers several advantages including release of nutrients to the soil, reduced use of commercial herbicides and opportunities to dispense with polyethylene plastic mulches. The use of residues of P. oceanica on the soil provides a barrier against water losses, as it acts to shade the soil surface and thereby reduce evapotranspiration (Grassi et al. 2015) . These authors also found that in deep soil layers (where most of the root systems occur) the soil water content was higher on treatments with P. oceanica mulching than without seagrass mulching (Grassi et al. 2015) . Positive effects of Syringodium isoetifolium on the growth and production of crops such as tomato and water-melon have also been reported (N'Yeurt and Iese 2014) from Beqa Island, Fiji. The value of seagrasses for agricultural purposes has been stressed further on the basis of evidence describing their elemental composition (Milchakova et al. 2014) .
Results from several studies have reported that dried jellyfish used as a fertilizer improves the physical structure and bacterial communities of the soil, the likely mechanism being by enhancing soil moisture and supplying nutrients, which could promote survival and growth of plant seedlings (Tinta et al. 2010 (Tinta et al. , 2012 (Tinta et al. , 2016 Blanchet et al. 2014; Seo et al. 2014) . Hussein et al. (2015) examined the application of liquefied jellyfish on seedling growth and as an organic insecticide for pest control. However, despite the successful effects reported in the literature, further large-scale investigations are required before utilizable fertilizer can be produced from jellyfish. According to Ezaki et al. (2008 Ezaki et al. ( , 2011 jellyfish fertilizer can absorb approximately eight times its own weight in water. This property makes jellyfish fertilizer of potential value for restoration of dryland areas by enhancing water use efficiency, though this still has not been investigated in detail. Seo et al. (2014) studied the application of jellyfish (Nemopilema nomurai Kishinouye) as a fertilizer to enhance the growth of plants in degraded soil and for early restoration in burned forest areas. The study was conducted in a temperate climate area, with mean annual precipitation ranging from around 1100 mm to about 2000 mm, where water erosion control was the main purpose, and the spatial, temporal and economic restrictions were not considered. The authors also indicated that the application of jellyfish fertilizer increased soil contents of organic matter, N, P and K, and enhanced growth and survival of Pinus thunbergii and Quercus palustris seedlings (Seo et al. 2014 ). Hossain et al. (2013 found that the total dry weight of rice plants was much higher in plots that received desalinated dried jellyfish compared with rice bran-treated plots, possibly because of higher N concentration of the jellyfish. They also emphasized that rice bran and desalinated dried jellyfish controlled weeds better when mixed with soil before planting. Jellyfish also contain considerable amounts of the principle plant nutrients (N, P, K, magnesium and calcium) and trace elements (Table 1) which enhance the growth rates of plants, and also contain very low levels of harmful elements, including lead (Pb), mercury (Hg), arsenic (As) and cadmium (Cd) (Fukushi et al. 2003) . Moreover, compared with other organic manures or seagrass, it has a narrow C:N-ratio, indicating a fast plant availability of nutrients. However, salt contents can be critical, particularly when no washing or no dilution of salt was performed in the pre-treatment. In agriculture, jellyfish has been tested successfully for rice growth and as a method of weed control; a significant increase of yield (up to five times, compared to yield from non-fertilized soil) and decrease in weed numbers of up to 30 times was reported by Hossain et al. (2013) . Jellyfish was also applied as a fertilizer on different trees-Japanese red pine (Pinus densiflora) and oak (Quercus acutissima)-where it was shown that a low amount of jellyfish fertilizer in the soil (1.6 g kg −1 ) could increase the soil moisture and nutrient contents, consequently enhancing the seedling growth (Woo Chun et al. 2011 ).
Future perspectives on using marine organic fertilizers
Higher demands from an increasing human population are contributing to serious environmental problems, in different forms, in almost all areas of the world. Therefore, sustainable consumption patterns that meet human needs, improve the quality of lives, and reduce pollutants in the product life cycle are urgently needed (Wang et al. 2019 ). According to Moldan et al. (2012) sustainable development processes should firstly focus on human wellbeing and demand. Secondly, human life should be healthy, productive and in harmony with the natural environment. Thirdly, an important dimension of sustainability is the dynamic and long-term nature which needs to consider present and future generations. Marine organic fertilizers could be considered as 'environment-friendly', since their production and utilization follow the targets of integrative management of coastal areas, currently considered as 'blue growth' in context of strategy for supporting sustainable management in marine sectors (Lillebø et al. 2017) . This could also contribute to achieving some of the goals of sustainable development in the near future. It should be emphasized that many coastal areas of the world are suffering damage from industrialization, agricultural operations and urbanization (Islam and Tanaka 2004) . Chemical fertilizers and pesticides are a source of contaminants that are damaging marine ecosystems (Doney et al. 2012) . Application of chemical fertilizers may also increase heavy metal contamination in the soil, in particularly with Cd, Pb, and As (Atafar et al. 2010) . Therefore, it is assumed that the sustainable utilization of marine resources as organic fertilizers would provide essential elements for soil, and therefore, their use as an alternative to chemical fertilizers could help mitigate the impacts that are responsible for soil and marine contamination. It should also be pointed that a wide range of aquatic organisms could be potential source of contamination e.g. by accumulating microplastics (Sun et al. 2017; Sharma and Chatterjee 2017) , therefore, further work is needed to stablish the viability of utilization of seagrass and jellyfish as new resources to be used for any large-scale applications.
Conclusions
The objective of this review paper was to consider marine organic fertilizers as an alternative source for integrated land management, especially in coastal areas that are facing problems with jellyfish bloom and the effects of seagrass waste, as well as soil degradation and marine contamination. For this purpose, an assumption that marine organic fertilizers produced from seagrass and jellyfish could help integrated land management and can be an important and sustainable alternative. Only a few research studies have been conducted to test the use of seagrass and jellyfish as fertilizers. The available results indicate that seagrass and jellyfish have great potential for use as alternative fertilizers because of their content of essential macro-and microelements that are important for soil and plants. The use of such fertilizers has been shown to enhance the soil water holding capacity, as well as promoting seed germination and seedling establishment. We hope the findings of this review will help increase scientific interest in this research topic and its application, and help identify further important opportunities for investigation.
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